Role of polymorphic GSTM1 and GSTT1 genotypes on NNK-induced genotoxicity.
Polymorphisms in chemical metabolizing genes are known to influence individual susceptibility to environmental cancer. We investigated the role of GSTM1 and GSTT1 polymorphisms in modifying the genotoxicity of a tobacco-specific nitrosamine, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) using the sister chromatid exchange (SCE), and the tandem-probe fluorescence in situ hybridization chromosome aberration (CA) assays. NNK (0.24, 0.72 or 1.44 mM) induced a significant concentration-dependent increase in the mean number of SCE regardless of genotypes. In comparing the effects between genotypes, significant increase was observed in GSTM1 null cells compared with GSTM1 positive cells only at the low concentration of NNK (0.24 mM). No significant difference was observed between cells with the null and positive GSTT1 genotypes. Using the CA assay, treatment with NNK (0.12, 0.24 or 0.72 mM) induced a significant concentration-dependent increase in the frequency of CA. In addition, cells with the null GSTM1 genotype had significantly increased CA compared with cells with GSTM1 positive genotype at the three concentrations of NNK. Regarding GSTT1 polymorphism, no significant effect was observed between the null and the positive genotypes. Treatment of the cells with 1 mM glutathione monoethyl ester (GSHME) significantly reduced NNK-induced CA in all cells regardless of their genotypes. The effect was clearly more evident in cells with the GSTM1 positive genotype. Therefore, GSHME is protective against NNK-induced CA with more dominant effect in cells with the GSTM1 positive genotype. Our study indicates that GSTM1 may influence NNK-induced genotoxicity and subsequent tobacco-related health effects.